The thoracic spine is stabilized in the anteroposterior direction by the rib cage and the facet joints. Spondylolisthesis of the thoracic spine is less common than that of the lumbar spine. The authors describe a rare case of thoracic spondylolisthesis in which the patient suffered back pain and myelopathy. The patient was a 44-year-old woman. Plain radiography revealed Grade I T11-12 spondylolisthesis. The pedicle-facet joint angle at T-11 was 118˚, greater than that of T-10 or T-12. Postmyelography computerized tomography scanning revealed posterior compression of the dural sac as well as enlargement of and degenerative changes in the facet joint at T-11. Magnetic resonance imaging showed anterior and posterior compression of the spinal cord at the level of the spondylolisthesis. To achieve posterior T10-12 decompression, the surgeons performed a laminectomy and posterolateral fusion in which a pedicle screw fixation system was placed. The patient's back pain disappeared immediately after the operation. The authors conclude that the enlargement of the pedicle-facet joint angle and the degenerative changes of the facet joint caused the thoracolumbar spondylolisthesis.
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HE upper and middle regions of the thoracic spine are well stabilized by the rib cage and facet joints, especially in the anteroposterior direction. Although in cases of trauma the thoracolumbar junction is particularly vulnerable because this is the transitional region where the stable thoracic spine becomes the mobile lumbar region, there have been only a few reported cases of myelopathy due to thoracic spondylosis. 8, 9 Thoracic spondylolisthesis is considered to be a cause of thoracic myelopathy; 7 however, there have been very few reports of thoracic spondylolisthesis and none published in English. We report the case of T11-12 spondylolisthesis in a patient with back pain and myelopathy, discuss the mechanism of thoracic spine spondylolisthesis, and review data obtained in published cases.
Case Report
History and Examination. This 41-year-old woman had a 5-year history of gait disturbance and lower-extremity bilateral numbness. She was referred to our institution when she was unable to walk. She suffered middle-to low-back pain that increased during thoracolumbar flexion. On admission, physical examination showed muscle weakness, sensory disturbance, and hyperreflexivity of the lower extremities. Plain radiography revealed Grade I T11-12 spondylolisthesis. The T-11 pedicle-facet joint angle was 118˚, greater than that at T-10 (111˚) or T-12 (110˚) (Fig.  1) . Whole-spine plain radiography with the patient standing revealed a thoracic kyphotic angle of only 25˚, and this resulted in a straight back. Sagittal T 2 -weighted MR imaging revealed compression of the spinal cord at the T11-12 level and high signal intensity in the facet joint space, indicating degenerative changes in the joint (Fig. 2) . The T11-12 intervertebral disc exhibited low signal intensity on T 1 -weighted MR images, indicating degenerative changes in the disc (Fig. 2) . Myelography revealed an anterior indentation at the level of spondylolisthesis, even with the spine in a neutral position (Fig. 3A) . The anterior displacement and sagittal-plane angulation increased, respectively, from 8 mm and 10˚ in the neutral position to 10 mm and 15˚ in thoracolumbar flexion; however, extension did not significantly change the anterior displacement or angle of slippage (8 mm and 8˚, respectively). The anterior and posterior indentations were severe during thoracolumbar flexion, and they remained visible during thoracolumbar extension at the level of the spondylolisthesis ( Fig. 3B and C) . Postmyelography computerized tomography scanning revealed posterior compression of the thecal sac, as well as enlargement and degenerative changes of the T11-12 joint space (Fig. 3D ).
Operation. Surgery was performed to decompress the spinal cord and stabilize the thoracic spine. A T11-12 cord decompression was achieved, and PLF was completed with a PS system (CD-M8; Medtronic Sofamor Danek Co., Ltd., Osaka, Japan) (Fig. 4) . The intraoperative findings clearly indicated vertebral instability and enlargement of the T11-12 facet joint.
Postoperative Course. Soon after the decompression and fixation procedures, the patient's low-back pain and lower-extremity numbness disappeared. One year after the operation, the patient had no back pain and ambulated using a walker. Neurological examination indicated that the lower-extremity muscle strength had improved from Grade 3/5 to 4/5; however, the deep tendon reflexes were still hyperreflexive.
Discussion
Degenerative spondylolisthesis of the thoracic spine is very uncommon. To the best of our knowledge, there have been only three reported cases (four, including the present case) of thoracic spondylolisthesis, and none of the other three reports was written in English (Table 1) . 2, 5 All four reported cases of thoracic spondylolisthesis have occurred in people of Asian ethnicity. The present case involves anterior displacement and posterior angulation relative to the sagittal plane, and a gap was observed in the facet joint intraoperatively, indicating disruption of the joint capsule. Because these findings suggested a high degree of instability at the level of spondylolisthesis, we performed PLF in which a PS system was implanted after decompression.
There are two prevailing theories regarding the origin of degenerative spondylolisthesis, and they involve the following: 1) dysfunction of the intervertebral disc; 6 and 2) "horizontalization" of the lamina and the facet joints. 1, 3, 4 Several authors have reported that an increased pediclefacet joint angle and a W-shaped facet joint are associated with spondylolisthesis of the lumbar spine. 1, 4 Furthermore, Nagaosa, et al., 4 have reported that "horizontalization" of the lamina and the facet joints is a primary pathoanatomical condition and that if dysfunction of the disc is also present, then anterior vertebral slippage occurs in the lumbar spine. In all four reported cases of thoracic spondylolisthesis, there was enlargement of the pedicle-facet joint angle at the affected level. Furthermore, in three of the four cases, degenerative changes in the facet joint were observed.
To elucidate the mechanisms of degenerative thoracic spondylolisthesis, we measured the pedicle-facet joint angles of T-11, T-12, and L-1 in several patients without symptoms of thoracic spine involvement ( Table 2 ). The mean pedicle-facet joint angles of T-11 and T-12 were 107.2 and 111.8˚, respectively, which were smaller than the respective pedicle-facet joint angles in the present case and the other three reported cases. In the present case, in addition to the facet joint and intervertebral degenerative changes, we also observed disruption of the facet joint capsule intraoperatively, clearly indicating spinal instability. Furthermore, the patient exhibited a straight back with decreased kyphotic angle of the thoracic spine. We speculate that an increased pedicle-facet joint angle was one of the pathoanatomical causes of thoracic spondylolisthesis in our case. In addition to this "horizontalization" of the lamina, several factors including disruption of the facet joint, degenerative changes in the intervertebral disc, and vertical alignment of the spine contributed to the present spondylolisthesis of the lower thoracic spine.
Conclusions
We have described a rare case of thoracic spondylolisthesis in a patient presenting with back pain and myelopathy. The increased pedicle-facet joint angle and disruption of the facet joint appeared to be the causes of the spondylolisthesis in the lower thoracic spine. Decompression and PS system-based PLF decreased the back pain and motor weakness of the lower extremities. 
